Renal endothelin system and excretory function in Wistar-Kyoto and Long-Evans rats.
The role of the kidney endothelin system in the renal regulation of fluid and electrolyte excretion was investigated in Wistar-Kyoto (WKY) and Long-Evans (LE) rats in which we found previously marked differences in the renal excretory responses to endothelin A receptor blockade. The selective endothelin A and B receptor antagonists BQ-123 (16.4 nmol kg(-1) min(-1)) and BQ-788 (25 nmol kg(-1) min(-1)) were infused i.v. for 50 min in conscious chronically instrumented WKY and LE rats and their renal function and renal endothelin system were studied. Without effects on glomerular filtration rate or renal blood flow, BQ-123 and BQ-788 decreased by more than 50% (P < 0.01) both urine flow rate and electrolyte excretion in WKY rats but only urine flow rate (P < 0.05) in LE rats. Endothelin-1 content, preproET-1/GPDH mRNA ratio, B(max) and K(d) of total endothelin receptors in renal cortex did not differ between the two strains. In contrast, plasma endothelin-1 concentration (0.58 +/- 0.04 vs. 1.05 +/- 0.01 femtomol mL(-1); P < 0.01), renal papillary ET-1 concentration (68 +/- 5 vs. 478 +/- 62 fmol mg(-1) protein; P < 0.01) and preproET-1/GPDH mRNA ratio (0.65 +/- 0.09 vs. 0.88 +/- 0.05; P < 0.05) as well as total endothelin receptor number in renal papilla (B(max) 5.3 +/- 0.4 vs. and 9.0 +/- 1.2 pmol mg(-1) protein; P < 0.05) were markedly lower in LE than in WKY rats. In vitro studies showed that in both strains ET(B) receptors on renal cortical membranes amounted between 65% and 67% and on papillary membranes between 85% and 88%. The present data show that the selective ET(A) or ET(B) receptor blockade differentially affects tubular water and salt handling, which becomes apparent in conditions of low renal papillary endothelin receptor number and tissue endothelin-1 concentration.